Gain of function of mutant TP53 in glioblastoma: prognosis and response to temozolomide.
Our aim was to investigate the relationship between mutant p53 and the prognosis of malignant glioma treated with temozolomide, and the regulation of mutant TP53 induced drug resistance, by molecular experimentation and a clinical trial. Adult patients with newly surgical diagnosed glioblastoma were randomly assigned to receive either temozolomide or semustine after radiation treatment. The statuses of TP53 and expression of TP53 and O(6)-methylguanine DNA-methyltransferase (MGMT) were determined retrospectively in tumor tissue from enrolled patients. The primary end point was overall survival. Synthetic small interfering RNA was used to knock down mutant TP53 in T98G and U138 cells, which are human glioblastoma cells with a P53 mutation, by screening of exons 4-8. Viable cell survival was measured when these cells were exposed to temozolomide or semustine. Expression of MGMT at the messenger RNA level was also determined. The overall survival was 34.3 % at 2 years, 22.9 % at 3 years, 11.4 % at 4 years, and 8.6 % at 5 years with temozolomide, versus 18.2, 12.1, 3.0, and 0 %, respectively, with semustine. TP53 mutation and expression of mutant TP53 and MGMT showed significant inverse correlations with overall survival. Knockdown of mutant TP53 led to a fivefold increase in chemosensitivity to temozolomide but not semustine. Mutant TP53 knockdown induced down-regulation of MGMT expression. Mutant TP53 is strongly associated with a poor prognosis for overall survival in patients with glioblastoma. Also, TP53 mutation may decrease the chemosensitivity of glioblastoma to temozolomide by increasing MGMT expression.